Govan Mbeki Mathematics Development Unit
(GMMDU) in the news

Maths unit boosts pupils’ X factor

An offline tutoring programme is giving talented but sidelined pupils a fighting chance
WERNER OLIVIER

Add it up: A new tutoring model is succeeding in areas where pupils tend to fare poorly at
maths and science. Photo: Cedric Petersen/Maths Centre

Democracy may have come of age this year, but an education crisis remains in
the majority of South Africa’s schools — particularly when it comes to mathe-
matics and science.

In fact, last year’s World Economic Forum survey put mathematics and science
education in South Africa at the very bottom of the list — 148th out of 148.

So it is nothing short of remarkable when a pupil in a historically disadvantaged
school in a rural Eastern Cape district achieves 96% for maths and 92% for
science. This is what 18-year-old Mava Qolo did last year, becoming the top-
achieving pupil in previously disadvantaged schools in the Cradock district. It is
also remarkable that Cradock, out of 84 districts assessed for improvements in
mathematics over the past four years, has been recognised as the third-best
nationally and second-best for improvement in physical science over the same
period.

Four years ago, an innovative, technology-linked offline teaching and learning
model for maths and science, developed by the Govan Mbeki Mathematics
Development Unit at the Nelson Mandela Metropolitan University, was first
introduced in this district.

But before one looks at the model, and without a doubt at the role it has played
in Qolo’s and Cradock’s success, it is important to examine the broader context
of education in rural South Africa.

The first factor to take into consideration is the legacy of apartheid, when the
government largely ignored schools for black pupils, particularly in rural areas.
The second is that, although the post-1994 government has made attempts to
put things right, some strategies seem to have had the opposite effect.

Some of the macro strategies by leaders in education, including experimenting
with outcomes-based education and the closure of all teacher training colleges,
appear tohave contributedto thefurther demise of mathematics and science
education.

At the heart of the problem is the fact that there are huge deficits in school
management and too few teachers of mathematics and science who meet the
minimum standards. Many teachers are unqualified or underqualified, and
little is being done to encourage and support them to improve their subject
knowledge.

What is more, most teachers are teaching in the same way they have done for
decades, using the old “sit, get and forget” model, and making no attempt to
tune into the changing needs of today’s techno-savvy pupils, who need to
become productive digital citizens in a socially connected 21st-century world.
It is the pupils who ultimately suffer. Many drop out of school before getting to
matric, and our matric pass rates and standards are low.

Not nearly enough pupils qualify for science, engineering, technology and
related courses at universities and colleges, and those who do are often not
well equipped enough to cope with the demands of tertiary education.

This is the context that inspired the creation of the Govan Mbeki Mathematics
Development Unitin 2002, and that has governed all its programmes ever since.
For the past 13 years, the unit and, for the past five years, the FirstRand
Foundation chair in mathematics education, both of which are based at the
Nelson Mandela Metropolitan University, have been working on a teaching and
learning model that gives pupils in the worst Eastern Cape schools a leg up —
a chance at boosting their marks and qualifying for tertiary education.

The maths unit, which won a national Impumelelo Social Innovations Gold award in
December 2013, has always focused on urgent short-term solutions to help pupils with
potential, such as Qolo, who were caught in a vicious education spiral but who aspired to
acquire a post-school qualification.

The model has evolved to the point where the entire curriculum formaths andscience in
grades 10, 11 and 12 — in the form of video-based lessons, animated PowerPoint presen-
tations, calculators and exam revision videos, experiments, simulations and other visual
and high-tech digital resources — is available offline on a tablet for pupils.

It is offline because most of the schools in the unit’s target areas have no access to the
internet.

But, even where internet connections are available, several serious challenges stand in
the way of quality learning. These include a lack of adequate security at schools and a lack
of technology support for teachers, who also lack the skills to use web-based material.
And, of course, load-shedding is a factor.

The maths unit’s offline model, with a tablet that can maintain its charge for several
hours, overcomes these challenges.

In parallel, and through each stage of its development, the FirstRand chair has tested the
model in 10 Port Elizabeth schools, constantly improving it, based on feedback and its
success in practice.

The central support package for the techno-blended model, called TouchTutor, also has
interactive self-assessment and feedback, and a Mxit-based maths and science curriculum
support system.

How it works is that pupils with potential (picked by the unit, in collaboration with the
department of basic education) are introduced to the Android tablets by an incubator
school programme run over 14 Saturdays, or an after-school tablet- assisted peer-support
programme, run on school days.

In general, pupils who attend the incubator school programme or after-school tablet-
assisted peer-support programme, and who receive the tablets, which are for use after
school hours as personal tutors, improve their marks by at least 10%.

Qolo, who attended Matthew Goniwe High in Cradock, attended an incubator school
programme. He said one of the main problems he experienced throughout his school
career was that his teachers lacked sufficient knowledge of the subjects they were
teaching. Armed with the tablet, he could fill in the gaps.

In his words, the incubator school programme was “the greatest resource”. Already a
self-motivated pupil, who used to memorise his textbooks and use Google for extra
information, the addition of the incubator school programme and tablet saw his marks
going from 60% to 69% in grade 10 and 80% to 100% in Grade 12.

He is now studying mechatronics at the Nelson Mandela Metropolitan University.

His results are even more impressive when seen in the context of the Eastern Cape’s poor
pass rates for maths and science, which last year were 42% for maths, the second lowest
in South Africa, and 51% for science, the country’s lowest. National pass rates were 53%
for maths and 61% for science.

The maths unit has also developed a university-accredited professional skills development
programme for in-service maths and science teachers that uses the offline teaching and
learning model, and has become a second central focus of the unit.

TouchTutor is available on laptops for teachers for use as a classroom resource. There is
also a desktop model for pupils. The unit and the FirstRand Foundation chair have placed
desktop resource centres in more than 100 Eastern Cape schools over the past year.

In April, the unit received a letter from Edgar Klaasen, Cradock’s acting district director,
informing it of the district’s impressive national achievements. It stated that the unit’s
educator training and incubation school programme had “contributed significantly to our
mathematics and physical science grade 12 results over the past four years ... These
accolades would most definitely not have come our way without your intervention.”
Since 2010, the unit’s interventions have reached more than 2000 selected pupils and
more than 700 in-service teachers in the Eastern Cape and further afield. Scores of pupils
have emerged from the incubator school programme with improved skills and have
successfully progressed within study programmes at higher education institutions over
the past five years.

This year, 750 grade 11 and 12 pupils from more than 80 mostly under-resourced Eastern
Cape schools are busy completing one or other of the programmes. Qolo’s story,
Cradock’s story, and other similar success stories linked to the development programme,
are what the unit and the chair’s efforts are all about — to harness the potential of
modern off-line technologies in an innovative way to ensure that pupils with potential
progress, despite the sometimes overwhelming challenges that exist in schools.

In recent years, the department of education has chosen to work closelywith both the unit
and the chair to ensure that an accredited and more sustainable professional develop-
ment programme for in-service mathematics teachers isimplemented in the Eastern Cape.
As a result, the unit’s reach has been extended to 12 of the 23 districts of the Eastern
Cape, and also to the Free State, and it is hoped that this model can be duplicated in other
areas to empower as many teachers and pupils as possible.

Professor Werner Olivier heads the Govan Mbeki Mathematics

Development Unit and also occupies the FirstRand Foundation chair in mathematics
education, both at the Nelson Mandela Metropolitan University. He won the
university’s Engagement award for 2014
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Benefiting from Tablets

Android tablets and MXit testing provided an liber-modern approach to learning maths and sci-
ence for 530 Grade 10 to 12 pupils from 80 previously-disadvantaged schools.

They were exposed to the technology as part of a one-year pilot study linked to Saturday maths
and science “incubator” schools, which were run by Nelson Mandela Metropolitan University’s
Govan Mbeki Mathematics Development Unit (GMMDU) in six districts of the Eastern Cape to
supplement classroom instruction, which in many cases is not up to par.

The recent completion of the six schools — which took place in Port Elizabeth, Uitenhage, Hu-
mansdorp, Somerset East, Graaff-Reinet and Cradock — marked the successful end of the pilot
study, in which the cutting-edge technology and support package called TouchTutorTM was im-
plemented in the incubator schools.

GMMDU has run the constantly-evolving and expanding incubator schools for the past seven
years — but this year was the first that every pupil received a tablet with curriculum-aligned vid-
eo-based content to act as a “24/7 personal tutor”. It was also the first year that allowed for in-
dependent self-assessment via MXit.

“It is the first time in South Africa a school like this has been run — it follows global trends in edu-
cation,” said GMMDU head Prof Werner Olivier.

The high-tech blended teaching and learning model was researched and developed by GMMDU
and NMMU'’s First Rand Foundation research chair, occupied by Olivier. “We’re aiming to use the
latest technology to close the gap between teaching and learning, in terms of the expectations of
the new Generation Z, which is also called the ‘Facebook Generation’ or the ‘Screen Genera-
tion”.”

The model, which blends different technologies, is not dependent on Internet access or Windows
skills and its material is “100% aligned” to the new CAPS curriculum.

In anonymous feedback surveys carried out at the incubator schools, one pupil described the
new technology as a “lifesaver”. “It made learning fun, with access to information at my finger-
tips... It was a valuable friend that was lifesaving with maths and science.”

Another wrote: “The tablet and TouchTutor really helped when | did not understand the teacher,
| could just go home and look at the video of the topic | did not understand. It was a huge advan-
tage and improved my understanding of maths a lot. Working through past question papers on
the tablet also proved very useful.”

Many wrote of improved school marks. “Not only has it helped me but it has also helped my
friends,” wrote another.

Olivier said the use of MXit for assessment was not without its challenges, which were being re-
searched and addressed. “Essentially, you’re taking maths as you see it in a textbook and putting
it onto a [mobile

phone] screen. We're very excited about the possibilities.”

Old exam papers and a glossary of maths and science terms are also included on the MXit app,
which is open to all learners in the country and not just those attending the incubator schools.
“We’re aiming towards a much bigger support system.”

As part of the pilot, the touch screen tablets were also introduced in Grade 10 classes at schools
in urban, rural and deep rural areas throughout the region, where research and development is
taking place under the auspices of the FRF chair, and in collaboration with the Department of Ba-
sic Education and the Meraka Institute at the Centre for Scientific and Industrial Research (CSIR).
“This research will continue for the next two years to determine the impact of the model on
learner performance,” said Olivier.

The techno-blended teaching and learning model is also being utilised in accredited skills devel-
opment programmes for teachers.

viww.MyPE co.za

Uitenhage pupils Thandi Oxen (left) and Gcobisa Zuma (right), from Molly Blackburn Senior Sec-
ondary School, with Noluvuyo Saki, from Gamble Street Secondary School, learn maths and sci-
ence using a touch screen tablet. Picture: Liz McHugh

Read more: http://mype.co.za/new/2013/10/benefiting-from-tablets/#ixzz2j6UI08TQ

Why maths and science should not be dropped
NMMU Maths Development Unit hosts critical public debate on the termination of maths and science in Graaff-Reinet schools
By Nicky Willemse

Maths and science are key to careers in engineering, medicine, accounting and so much more, yet these subjects are quite literally fall-
ing by the wayside in the Graaff-Reinet region —and in some cases being dropped from the school curriculum altogether.

On Friday afternoon (2 March), Nelson Mandela Metropolitan University’s Govan Mbeki Mathematics Development Unit (GMMDU) is
hosting an open debate in Graaff-Reinet for teachers and other stakeholders to discuss this matter — and identify solutions.

“Seven of the 16 high schools in this area do not offer science as a subject, three of these schools do not offer maths either, and there
are other schools which are also considering dropping maths,” said GMMDU head Prof Werner Olivier. “Removing these subjects from
the curriculum severely limits the career options of pupils.”

Last month (February) in Graaff-Reinet, GMMDU launched a unique 14-week maths and science incubator school for grade 11 and 12
pupils, which uses cutting edge technology to improve pupils’ understanding of these subjects.

“In terms of today’s debate, GMMDU will be able provide valuable input and also offer potential support in this area,” said Olivier.
The debate — which will be followed by a GMMDU workshop for teachers and pupils on the use of Casio calculators, an essential com-
ponent of the maths and science curricula — will highlight a number of key issues, including the factors that have led to schools canning
these subjects.

According to a statement from the Department of Education, these factors include the shortage of qualified maths and science teach-
ers in the rural areas, which often results in teachers not qualified in these subjects having to teach them. Furthermore, teachers do
not possess content knowledge and methodology, and lack the confidence to teach these subjects. Teachers are even misallocated, in
terms of the grades and subjects they are teaching. Pupils, who often lack a sound foundation resulting from poor teaching in earlier
grades, struggle to cope and pass rates are low. In some cases, exam papers do not conform to subject assessment guidelines. Other
factors include teacher and pupil absenteeism, a lack of parental support, and a lack of resources.

Olivier said: “Because of the vastness of the area, the teachers’ support base is also very limited. They cannot discuss subject-related
problems with colleagues at other schools as easily as their counterparts in the cities.”

PORT ELIZABETH EXFRESS (Metro}
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NMMU, tech company take
maths and science to scholars

REPORTER

SOUTH African tech company, Future Mobile
Technology (FMT). has teamed up with the
Nelson Mandela Metropolitan University's
Govan Mbeki Maths Unit to develop and mar
ket the techmology needed in the drive to-
wards better results in maths and science.

The result of this partnership is the netsurf:
erf SCHOLAR, a tablet developed by FMT
that comes embedded with 183 hours of
preloaded CAPS aligned maths and science
educational content developed by the
NMMU's Govan Mbeki Maths Development
Unit.

FMT joint CEOQ, Tracy Andersson, said em:
bedding the content on one of their netsurf-
erd tablets means students in remote areas or
lower LSM households without broadband at
home don't need to go online in order to aceess
the learning materials.

Graham Davies, joint CEQ of FMT, said the
company believes in harnessing for the collec-
tive good the talents of public and private sec
fors.

“The university had spent five years devel
oping this fantastic content and because they
rely on grant funds and aid from blue chips
or NGO's fo make it available to learners and
teachers, it was limited in scale and was only
benefiting a select few.

“"Ouwr public private partnership with the
NMML is a first of its Kind in South Africa,
We approached the NMMU with our commer-
cial model that ensures its continued success
and that it is both scalable and sustainable.
Profits are re-invested to ensure that content
is kept up to date, functionality is continuous-
ly improved and it is available on a national
scale,” said Davies.

Professor Werner Olivier, head of the Gov-
an Mbeki Mathematics Development Unit at
the NMMU, said partnerships between pri-
vate and public seciors “can play a pivotal role
to ensure that potential educational benefits

This material has been copied under
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of cutting edge technologies are made accessi-
ble to aspiring school learner commumities. "

Professor Olivier believes that, as in the
rest of the world, “tablet and mobile technolo-
gies combined with guality teaching and
learning material could play a critical role to
bring content rich virtual classrooms closer
to the brick and mortar classrooms.

“lnnovative leaming platforms that couled
render independent maths and science learn-
er scaffolding support in South Africa are vi-
tal. Especially if viewed against the back-
ground of the teacher crisis and lack of access
to quality maths and science resource materi-
als in many schools,” he said,

FMT"s corporate social responsibility bent
is to close the digital divide that exists be-
tween South Africa’s few ‘haves’ and many
‘have not's’,

“It's hugely important to redress the inher-
ent imbalances in our education system,” said
Andersson. “That's why we've invested in cre-
ating technology for the mass market, and
have actively sought wavs of using that tech-
nology to boost education.”

Davies concurs. “Technology should help
level the playing leld, not increase the gap be-
tween learners in uwrban areas and those in r.
ral schools. The pilot study carried out by the
NMMU has proved this product works."”

The netswfer® SCHOLAR maths and sci-
ence content is CAPS-aligned and is based on
the MNational Curriculum Statement {NCS) for
grades 10, 11 and 12. It features term-by-term
video lessons, experiments, workbooks, solu-
tions and past exam papers taught by highly
gualified mathematics and science professors
and teachers. Students can pause, rewind and
walch video lesson as many times as they
wish.

The netsurfer® SCHOLAR has been
launched nationwide with The Foschini
Group and comes pre-loaded on FMT's net
surfer® Pro 7 Inch Tablet; a high spec, embed-
chedd 36 tablet with 166G B built in storage space,
for R2008 all-in.

New blow for E Cape pupils
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Maths and Science Desktop PC support project im-
plementation in schools in the Somerset East and

Cookhouse region

The Govan Mbeki Mathematics Development Unit (GMMDU) of the Nelson
Mandela Metropolitan University recently launched a Maths and Science Desk-
top PC scaffolding support project in schools in Somerset East, Bedford and
Cookhouse. The project is an extension of recent GMMDU maths and science
initiatives in the region, including learner incubation programmes as well as
skills upgrade programmes for educators. According to Prof Werner Olivier,
who heads the GMMDU, a number of telling successes emerged from the
learner incubation programme recently where similar resource materials were
used as a basis. “We are very excited about the potential benefits that flexible
after-hours learner access to quality syllabus aligned Maths and Science mate-

rial could bring” he said.

The desktops are pre-installed with the TouchTutor™ maths and science re-
source package to provide independent virtual tutoring and support via video
content lessons, calculator support, exam revision and learner workbooks. The
model is independent of the internet and will provide support for Grades 10 — 12
learners after school hours.

Six schools in the region will benefit from the project, namely, Aeroville High
School, Johnson Ngongoza High School, Gill College, Cookhouse Senior Sec-
ondary, Lonwabo High School and Templeton High School. Teachers at these
schools will facilitate and monitor access to the support platform which will be
placed in secured venues at the schools. The project enjoys the support of the
local Department of Basic Education, school principals and teachers.

The initial phase of the project is sponsored by Cennergi and is in partnership
with the Dr Ngcipe Foundation and the Blue Crane Development Agency.

Further similar Maths and Science development initiatives in schools in the re-
gion are planned for the near-future.
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Teacher development, to sustain
and improve the use of T systems
n pedagogy, remains a critical part
of the DBE's elearning strategy
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Fassisted systems make it possible to dev elop
mathematics proficiency, but it is important
to locus on good subject matter and not on the
echnology,” he says.

Visualisation enables pupils to explore geo
netric principles dynamically, for example,
v changing the o

ind exploring how
this cl :

s, to see the effects of
the transformation of functions on resultant
araphs and also to work with three-dimensional

bjects, which are difficult for teachers to
emonstrate on paper.

1ges other

ICT-assisted learning enables effective
presentation of mathematical principles
quickly and easily. Such programs also enable
teachers Lo use visuals to demonstrate a con

ept or to demonstrate how to test the proofofa
sral concept that pupils have developed
hexploration and experimentation.”
~ Meanwhile. Council for Scientific and
Indust rial Research (CSIR) principal researcher
'r Adele Botha and CSIR Education and Mobile
Le ng manager Merryl Ford studied the
] ttion of ICT systems and technologies
vith teaching and learning in the classrooms of
iral schools in the remote Cofimyaba area of
e Eastern Cape as part of the ICT for rural
ication development (ICT4RED) initiative,
active and transparent use of technology
assrooms enables teachers and p:lpils\t;:
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nes anatural part of the teaching process,

ises Ford.

“Using a system that progressively rewards
mMpions in communities as Ih(‘_\- improve

familiarity and use of the technology is
ective way of encouraging the use of [
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he technology.” she highlights,

Maodern Teaching
t vin education initiatives must, how-
se professional and pedagogical

KOBUS VAN WYK

South Africa must provide

support for the teachers and
learners who form the fabric of the
education system

ADELE BOTHA
A culture of lifelong learning among
teachers is critical; and enables
them to use technology to access
infarmation and create new content

skills development. as well as content develop-
ment, which remain important in the medium
to long term, says Olivier,

“Technology-blended education systems can
harness the potential complementary effects
oftechnology and teaching and can also form
part of the phased introduction of technology
to slowly change the interactive use of tech.
nology and physical resources in the classr onm,”
he notes,

The ICTARED project used a Jigsaw approach
tointroducing technology, which entailed teach-
ers working and using the tec hnology ingroups
in a simulated classroom environment, while
discovering how to perform various functions
using the new technology. This process helped
teachers to become familiar with the technol
ogy and increased their confidence in using the
technology for teaching, ;

Further. teacher development emerged as
being more critical than Internet connectivity
during the project, as teachers could use exist.
ing resources, such as textbooks and digitised
workbooks, to create new teaching content using
technology, emphasise: i

ord,

Botha agrees, noting that ICT in education
projects can improve the professional develop
ment of teachers and enable them to conduct
lessons using new te hnologies, rather than
prescribing how and what they must teach.

“Engendering a culture of lifelong learning
among teachers is critical: enabling them to use
l:'l'hnu]n;{\!mu-u---i|1|n|'||1.|lIpli:nldrl'r.nirlu-\\
content also improves their knowledge of the sub-
ject matter, as well as their confidence and inno-
vation when presenting the materials.” she says,

ICT in education projects must be demon
strated within the leaching environment to
transtorm teaching practices. she says,

“The results of the project are remarkable,
Demanstrati the applications of technology
in their teachin g
conlinuous sy

nvironment and providing
sort for seven months to enable
change have resulted in a spillover of good

MERRYL FORD

The active and transparent use of
technalogy in classrooms enables
teachers and pupils to use it as a
natural part of the teaching process

teaching practices into the classroom. Schools
and user communities share the knowledge and
use of the technologies. This has led 1o higher
cognitive skills being developed in classrooms,
as the teachers become maore conversant with
their subject matter,” says Botha.

Further, ICT-assisted education svstems can
make classrooms pupil-centred and change
|.J('l|£: gy in radical wavs, such as inlr wucing
flip-classrooms, whereby pupils study the
content at home and work through applications
and problems at school, | Juring lessons, teach-

ers provide support when knowledge has to be
.'Jppli(-|I.'|ndrfuni'_\'mie-t'unu-plinlh..nul es Stols.
The new potential roles of teachers to clarify
misconceptions and provide support during
knowledge application require good content
knowledge. A good teacher has mastery over
the content of his or her subject and cannot be
replaced by ICT. The lack of mathematics con
tent knowledge of many teachers remains the
main obstacle to improved mathematics,
science and technology teaching, he avers,

“The barriers to better education are not the
teachers. It is our lack of understanding that
every piece of technology introduced |'rc.|ui|'v.~
an equal effort to train people Lo use it We are
obsessed with technology rather than educa
Lion,” says Van Wk,

“One of the task team'’s recommendations
to the Minister is that all initiatives, including
IT-assisted learning projects, must strenathen
the fabric of the education syslem. y

“To do this, more guidance is needed, We
must provide suppaort for the teachers and
pupils who form the fabric of the education
system. We, therefore, invite partners and
encourage the creation of part nerships to
improve the fabric of the whole education
systemin the country,” concludes Van Wyk,

All speakers spoke at the National Seience and
Technology Forum on ICT-assisted education
workshop, held last month in Ekurhuleni, 80
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CAPS-aligned maths, science video incubation programme awarded top
prize by Impumelelo Social Innovations Centre

Johannesburg, 5 Mar 2014

Prof Jonathan Jansen, Rector and VC of the
University of the Free State; Margot Collett,
GMMDU; Lynn Husselmann, Liberty Founda-
tion; Maxwell Pirikisi, Liberty Foundation; Prof
Werner Olivier, Head, GMMDU; Derek
Hanekom, Minister of Science and Technol-

ogy

The Nelson Mandela Metropolitan University's
TouchTutor education content, which is now
pre-loaded on Future Mobile Technology's
netsurfer SCHOLAR Android tablet under an
exclusive licensing agreement, has been
awarded one of the coveted Gold Awards for
the Maths and Science Incubator School Pro-
gramme from the Impumelelo Social Innova-
tions Centre. The award was presented by
Derek Hanekom, Minister of Science and Technology, and Prof Jonathan Jansen, Rector and Vice-
Chancellor of the University of the Free State.

To ensure the TouchTutor lessons are easily accessed by learners and students, FMT has developed
a unique software program named ACMEE (Android Content Management System for Education and
Enterprise). ACMEE encrypts (DRM protected) the TouchTutor content and enables the content to be
categorised into hierarchies and easily navigated in a concise, structured and organised manner.

Over 183 hours (6.5GB) of grades 10, 11 and 12 CAPS syllabus aligned maths and science video
lessons and science experiments are pre-loaded onto the netsurfer 16GB cellular Android tablet.

Pre-loaded means no Internet downloads, no reliance on the Internet, and ensures easy, uninter-

rupted viewing!

This unique audiovisual material was developed over a period of five years. Maths and science les-
sons are conducted by the highly experienced mathematicians of the Govan Mbeki Maths Develop-
ment Unit from the Nelson Mandela Metropolitan University and other accomplished teachers.

The resource centre, consisting of video lessons, science experiments, work papers with solutions
and past exam papers with answers was previously only available to those involved in development
projects of the Govan Mbeki Mathematics Development Unit, but now, through an innovative public
private partnership between the NMMU and FMT, it has been made available to all learners and

teachers in South Africa.

Results in GMMDU projects have proven that if utilised maximally, the resources can enhance the
chances of learners obtaining a university pass grade in maths and science and go on to having a

successful career.

The resource can be used as a study aid, to complement a teacher's lesson, as a substitute when a
teacher is unable to take the class, or an essential lifeline for those who have no teachers for mathe-

matics or science.

All Touch Tutor material is NCS (National Curriculum Statement) syllabus aligned and CAPS
(Curriculum Assessment Policy Statements) amendments are being incorporated according to DBE
(Department of Basic Education) requirements. The netsurfer SCHOLAR, Touch Tutor covers the
complete syllabi and serves to provide an additional support to learners and educators in the FET
(Further Education Training) band. When upgrades are made to the syllabus, it will be available on
FMT's Web site: www.futuremobile.biz.

Lessons can be paused while important concepts are explained or watched over again to ensure all
concepts are fully understood. It can be used for single viewing on the tablet or for the entire class to
see by connecting to a TV or projector using the HDMI port.

Click here to see a sample lesson: http://www.youtube.com/watch?v=fOODBTVnTGI.
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New teaching model delivers good results

Nicky Willemse

They came from schools without
electricity and desks where exams
were written in the dark and puplls
sometimes wrote standing up.
Because their schools lacked science
labs, they memorised experiments
from textbooks rather than from
demonstrations.

As qualified maths and science
teachers, they returned last month
to their old schools when the school
year started. Bongani Msizi com-
pleted a three-year teaching quali-
fication at the Nelson Mandela
Metropolitan University last year
and has now embarked on a year's
practical teaching at his alma mater,
Lungisa High School, in KwaDwesi,
Eastern Cape.

“T've chosen to become a maths

maths and science syllabuses.

Msizi and four other newly quali-
fied maths and science teachers
— Xolani Tyiwa, Lelethu Dwane,
Luzuko Jama and Yusra Raji —
were among the top achievers at the
incubator school. All received the
state's Funza Lushaka bursaries to
study teaching.

Tyiwa has returned to his old
school, Sclomon Mahlangu High,
in Uitenhage. “The incubator school
helped me to Keep on at higher-
grade level in both maths and
science. | succeeded atthe end of my
matric year, thanks to it.”

He initially wanted to find work
straight after matric, but the Funza
Lushaka bursary changed his mind.
“So many pupils are struggling,
mainly because there is a shortage of
teachers or the teachers themselves
are st ling with the curriculum

and science teacher b maost
high-school pupils are struggling
with these subjects,” he said.

In 2008 Msizi was one of several

... 1decided I wanted to'help.”
Dwane is completing his

practical-teaching year at

Kb i High School in North

grade 12 pupils selected from
underprivileged schools across Port
Elizabeth to attend a maths and
science incubater school run by
the Nelson Mandela Metropolitan
University's Govan Mbeki
mathematics development unit.
The school employs a technology-
based teaching and learning model,
shared through a DVD series, in
its coverage of the grade 11 and 12

End, where he used to be a pupil.
“Seeing the experiments [at the
incubator school] helped us under-
stand and remember them. In grade
11. I got Es for science and maths.

But in grade 12, I wentup 2 symbal.” *

The Funza Lushaka bursary was
a chance for Dwanc to follow in
the footsteps of an inspiring maths
and science teacher who “explained

Making a difference: Newly qualified maths and science teachers (from
left) Lelethu Dwane, Xolani Tyiwa, Bongani Msizi and Yusra Raji, with
Uenhorarehins

Hennie Boshoff from the Nelson M

¥'s

Govan Mbeki mathematics development unit

everything in detail”, and he now
fecls teaching is his calling.

The new teachers will assist in
future incubator schools, which are
run at various centres in the Eastern
Cape and elsewhere in the country,
said Professor Werner Olivier, head
of the Govan Mbeki mathematics
development unit.

“We also plan to use their
involvement as part of our ongoing
r h into the hnologi
teaching model that assisted them,”
he said.

Nicky Willemse is a freelance writer
contracted by the Nelson Mandela
Metropolitan University
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Saturday school the
secret of success

GOING te school on a
Saturday maorning is
anathema for most high
school kids, but for some
savvy matrics it is the
difference between
mediccrity and success,

A Nelson Bay
Metropalitan University-run
Saturday incubator schoal
programme was the catalyst
for Siyabulela Mzomba, 18,
who scored 95% for maths
and 87% for science in his
final exams.

The ambitious
Masiphathisane Senior
Secondary School
rmatriculant will soan be
starting his BEng
{Mechatronics) studies at
MMMU.

This material has been copied

He is one of several top
participants in the maths
and science incubator
school programme —
developed and run by
NMMU's Govan Mbeki
Mathematics Development
Unit (GMMDU) — who are

now furthering their studies |

at the university.
Mzomba said the

incubator school helped him

gain a thorough
understanding of the basics
of maths and science,

“after | had grasped the
basics, | was able to
canfront and solve almost
any mathematical or
scientific problem at school

. It helped me to improve
my marks.”
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Innovative Bay projects honoured

NMMU maths programme one of three to grab national awards
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Maths whizz kids get Mxit boost
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Bright pupils Mxit up in
hi-tech maths olympiad
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NMMU, tech company take
maths and science to scholars

REPORTER

SOUTH Afrlean tech company, Future Moblle
Teclmelogy (FMT) has eamed op with the
Melsyin Mamdela Metropoliin Universin's
Govan Mibeki Maths Lnit to develsp and mar-
ket e echnology nesded in the drive o
warls betier results ln maths and selenos.

T hie pesuli of this pwinersldp s de netsw
e SCHOLAHR, o tehlet developed by FAMT
thaed comaes embedded with 188 howurs of
preksded CAPS alignel nmaths and science
eiucrtional content  developed Wt the
WMLy Gowvan Mieki Mats Development
Uit

FMT jodnt CEQ. Tracy Arxlersson, sald em-
bed dimg the content on one of their netswef-
et tableds wisans students b remole aress or
lower LSK howseholds withowt broadbami at
e eyt sl 10 g0 online lorder B acess
ihe leaming neterials

Grahami Davies, joint CECQof FMT, said the
wirirypEny belbeves in larnessing for e collee-
i o] (e Balemnis ol puldic and grivate sec.
L

*Thee university hod spent Bve years dievel
oping this Bntastic content and becanse they
mely on grant fonds and 2id from blee chips
or NGO s foomake 10 available to learers and
teachers, [ wis Umibed in scale and was only
benefiting a sehect few,

"Our pubic private partmersiip with the
WMDY §s a fust of s kind in South Africa.
Wi appircac Tved e NMMU with pur congner
clal mode] tlmi ensures is continued success
anucl flant it iz both scalabbs ancd sustainsble.
Frofls are re-invested 1o erewre that conteat
= kept up todate, fonc tionality is continwons-
by imperoved and it B avallabbe on a national
scale,” said Davies,

Professor Werner Olivier. head of the Goy
an Mbekl Matwnsailcs Developnwent Undt at
the NARIALU, seid partmerships betwisen pri.
valeand pulslic seciors “can play o pivoal rels
o pre it potential educational benefits

TiNg maBNS Res DEe COGaT (niar
a DALRG keence and o nof for

resnde ar refronsmisson

of catting edge technologies are made acoessi-
ble to aspiring school learner commumities, "

Frofessor Odlvier bellsves that, as in the
rest of the world, “tablet and mobile technolo-
ghes comblped with guality teacldmg and
leaming material could play a critics] role to
bring content rich virual cassrooms closer
i the brick amd mortar classrooms.

“lnmavative leaming platoms thst eould
rendier ndependenst maths e eclence lsam
er seaffnlding support in Sowth Africa ave vi
tal, Especially il viewed agsinst e back
gronad of the teacher crisis and lack of access
o qusality miths and Seience resourse maters:
als in many slools"” he sail.

FAT's cowporate sacial mesponsibility bent
Is 1o close the digheal divide thar exisis b
tween Sowth Afirica’s few “haves’ amd many
“lve nol's’,

“It's hugely important to redress the inher-
enl imbalanees inour education system,” said
Anderssoa. “That's why we've lives ted incre
ating technalogy for the nass nearket, and
Fsave actively sought ways of ualng den tech:
mdlogy 1o boost edecation.”

Davies concurs. “Technology shoulkl help
Nl e ey g el ot incrvsise thegap b
twreen learrers in wrkan areaes and thess inne
ral schooks, The pilot shedy carried out by the
NMMLU has proved fhas pradoct works.™

The nesurfers SCHOLAR maths anid scl
ance comtent is CAFS-aligned and is based on
e Matboual Curriewlum Smiemet (09C5 ) lor
grades 10, 11 and 12 [t features term-by-term
video leusons, experiments, workbooks, solu
tions amwd past exam papers tawpin by highly
guenlifisd mehematios and ssisnee professors
and eschers. Stodents can panse, rewind and
watch video bsson as many times as they

wis
The netsudery SCUOLAR has  Leen
launched natonwide with The Fosching

Group mml comes preloaded on FMT's ner
surfer® Pro 7 Inch Tablet; a high spec, emberd:
dhes] 30 colebed witly 16GH bauib bn storage space,
for H2080 all-in
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learning much easier

B GLEIER NEHWEDEaL
andl HICKY VEILLEMSE
THERE are new ways of e
ng maths ard sciemee for
Eastern Cape pupils

This I3 done 1krough tnuch
sereen Techimaekay ook red
wiih MXki- Africa’s bigeesi s0-
cinl metweork and free mobile

s MEssEREEr.
Acress the developing world,
‘bared educaizanal
waterial sich a8 ke global

“omir gt child™ initiative
mm classEOIms
ie also transform-

is revo

syshem, ProgrATIRS
are as sophisticated as the
mewths: and eciened techng

[
it
Univershty's Govan Mbeki
Mathe Dawmlopesent Tnit.

Thandile Deaster, & grade 12
Sehact In Part Blzaber
In Peet £ taies 8
high-tsch approach fo leemng
mbths el Sciance.
H‘I:I'GH-LEHGHI.I]I'I

sehools by ke provines fheaugh

a ¢ partmership with
Mermba Institete at Cent

v Siantific and Industrial e

sk foush sepecn tehlivls For  Seameh.

smid
1t B & uniqes teaching and
learning model that provides

surrisalum-aligned, video-hocod

confent
MER BB ussd for teats, ewm

pFEpsr reviskm and alksn pro-
vhies & ghssary of ierms.

| Termesd the Touch TutoeTd
remoirce package, it s been
aspd in nprove waching fram
grades 18 ta 12 in the four
worsbperfarming districis of
The Bastern Cape through an
indtintive funded by e
ment of Basic Education
i 1t is resching deep rural

ps for tearhers,

for 2013 are, from loft, Joasnna Taylor of Collogiate, -
de Klerk of Clarendan Girls' High Piciure: JUDY OE VEGA

It iz al=o being used @ pi-
lot prodert b beset the skills
leviela of waths teachors af Par-
1y Eduontios ordl Tralnlng
Calleges.

Professor Wernar Olivier, the
hieasd of The maths cevslspment
unit, who alsa holds & First
Hamd Foundhion Chair in
Maths Edocation, sakd: “We've
iried 10oeer As ey Dasges an
passihla io ereats mociting nn&.
flexible learming enyironmes s

“They sre modert and inde

Depart-  pendent of scme of The noemal

eonnsiraimts of techinology at
schonls and elsewhere”
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Elzateth — was Niombkonole Juck of
Narthern Lights Spevial School in
Cobewadd, with scores of 81 iy
miaths and 5% m business stadises

bl historically disadvantage)
calegory, East Lomdan’s Them
leekani Guegwana of Khulanl Com-
mercial Schiosl took tlap spot, ol
ol Ly Thembalihke Melabuala of
Cafimvaha and Renabelona Masmas
fromn M Flstcher,

Port Elizabsth's top matric was
Nicols Sankey ol Colesate with an
agaregate above WY, while Milan
Gagfiar of Muir Collepe Boys High was
Boogy o the= waal Uliben hase disgtract,

e wpeperbwming  puplls in
tawameship schools were, for Port
|Jr:f-|lur1.ll. Athini Majali of Masipha-
thisane High School m Motherwell
anl, Im Litenhage, Akhona Penand of
Bty Bl kimarn Senior Secondary:

A ineredubows Majali sald gl

Wil “excited and overahetmed” by
st recesgnition and keoked forwand
tee Pt journalism stodies af Rhodes
University in Crahamsown.

“l wiad goimg te sludy thronigh a
[Matsomal Siuclents Financial Aid
Scheme ] ks, 5o this bursary will
dhifinitely conse in handy,”

Pawrt Elizabeth district diresior
Nyathi Misike was heaming with
prude and bartled to oskpress hive b
bell about the city™s perlormance.

Ten 841, 50, sir ercnnd 1o seethe Lo
T |J|:il:¢ [ the pravdnes ] cerming
from PR he sabd “Even moee spee-
cial is that those schoaole are the
WOT Y s ones that agysroac b [ie
department to see how they could
bl strugshng sebuols

Alexardder Hosd High prncigal
Feter Manser sakl he was “ext reime
v proud” of Walker, whas he ok
seribed as a “very burmlde and spe.
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® Graali Reinet - Logise-Mard
Lietsman of Gill Collega:
& Grahamstown - Yigiene

[hanes of Viet aria Girks* High;
®Fort Reawlon - Eamueile

Tabsataof Phamlishwazi Agric High;

HFHEHI Lomdeon - Arun Sajecy of

racduck - Taskia stain of Migh
s\ isrg High Setond.

calegory, the bop aehievers wenes

@ irahamstown — Aviwe Momee
ol TEM Mrewtyanag Secior Sece
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aall-Heinet - Amandla Makog-
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Visual dynamic Maths for 217 century classrooms

South Africa’s second conference on Geolebra — the free mathematics software that is
stimulating interest and understanding in countless maths classrooms worldwide took
place at Nelson Mandela Metropolitan University last week.

About 60 teachers attended the two-day conference, hosted for the second year by the
university's GeoGebra satellite institute —one of 145 in 65 countries worldwide, and the
third to be started in Africa.

The open-source dynamic software, which allows teachers and pupils to visualise and
experiment with geometry, algebra, tables, graphing, calculus and statistics, has
proved such a hit worldwide — particularly in Europe — that Google included GeoGebra
in its Google Chrome operating system, for even wider access. Keynote speaker Mr
Balazs Koren, from Hungary, who is coordinating the development of GeoGebra
Institutes worldwide, said the software, first developed in 2001, had been translated
into 58 languages worldwide — and had capturad the interest of teachers and pupils to
such a degree that some pupils had even written books about their research.

Prof Werner Olivier, who chairs NMMU's GeoGebra satellite institute, said: “The huge
challenges in mathematics education and the extent to which the use of technology is
absent in South African schools is well-known. This conference seeks to promote the
appropriate and effective use of Information and Communication Technology (ICT) in
maths classrooms by exposing local educators to software and technological pedagogy
that are used successfully to teach mathematics abroad.”

GeoGebra is open-source, which means that the original software developed by Markus
Hohenwarter — who came up with the concept for his masters studies in mathematics
education and computer science at the Universityof Salzburg, Austria — can be further
developed by the teachers who use it. “There are 25,000 such online leaming objects
uploaded onto GeoGebra Wiki — and we have six million downloads a year in 190
countries. GeoGebra has also been introduced into maths textbooks in 30 countries,”
said Koren.

Ower the past two years, more than 300 in-service mathematics teachers have been
exposed to GeoGebra training as part of the accredited Maths Skills Upgrade Pro-
gramme that is run by the Govan Mbeki Mathematics Development Unit at the NMMU.

"GeoGebra conference events are just another link in the chain of opportunities that
are being created to support teachers as professional practitioners to improve the
quality of mathematics teaching at secondary schools in the province,” Olivier said.
Countries such as Spain, Brazil and Argentina are installing GeoGebra in millions of
e-hooks for use by school pupils.

The technology has won a string of European and United 5tates awards, including the
European Academic Software Award in 2002 and the Association for Educational
Communication and Technology (AECT) Award in 2008. "We want to create a
network of people in different countries and continents working together on the same
idea.”

The technology was originally developed for high schools, but the worldwide commu-
nity using it has since developed versions for primary school and even tertiary level.
Some of GeoGebra’s other applications include GeoGebra Mobile, which allows
GeoGebra to be used on any smart phone, tablet or touch device, GeoGebra Tube,
where files can be uploaded, downloaded and rated by users. Future plans include
GeoGebra 30, for three dimensional geometry which can even be viewed with 3D
glasses, and GeoGebra Touch for use on interactive whiteboards or touch screen com-
puters. GeoGebra is also being developed for STEM (Science, Technology, Engineering
and Mathematics) education. For instance, a pupil could measure electricity, light or
temperature, link their results to their computers, and analyse them using GeoGebra.
The conference also forms part of more comprehensive research and development
initiatives linked to NMMU's Govan Mbeki Mathematics Development Unit and its First
Rand Foundation (FRF) Chair in Maths Education programmes.

New mobile app for maths

QUR Computing Scdiences Department has joined forces with the Govan Mbeki Mathe-
maticsDevelopment Unit (GMMDU) to provide Grade 12 learners with a new Mobile
Mathematics App to improve their maths knowledge.

“Combining the syllabus expertise of the GMMDU with our department's expertise in
developing mobile applications, gives us a unique opportunity to make a contribution
towards the teaching of maths in our country,” says Computing Sciences Department
Head Prof Jean Greyling. According to Prof Werner Qlivier, head of the GMMDU
and First Rand Foundation Chair in Maths Education, there is a critical need to move
away from the exclusivity of traditional delivery of learning maths.

‘Technology has brought about a colourful spectrum of new ways to CONSruct mean-
ing through different modes of techno-interaction. The Mobile Maths App adds yet
another exciting layer for learners to engage independently with a variety of mathe-
matical ideas and experiences,” says Prof Olivier. In Version 1, participants will be
able to test their maths knowledge, compete for the top spot in one of 10 levels, as
well as overall position. More than 3 000 multiple choice questions, ranging from ba-
sic arithmetic to Grade 12 Maths have been enterad into the databasze.

Later versions will include a maths glossary, dual challenges between participants,
detailed maths syllabus content, as well as tutorials. “We find that MXit reaches
mainly learners from disadvantaged communities, and therefore thisis a

priority to us,” says Computing Sciences' Dr Melisa Koorsse, the main developerin
the group.

HIGH-TECH TEACHING TOOL: Putting the spotlight on maths software GeoGebra, which is
used by millions of teachers and pupils worldwide, are (from left) Dr Hennie Boshoff, GM-
MOU, NMMU, Dr Gerrit 5tols, University of Pretoria, Mr Balazs Koren, who runs the Inter-
national GeoGebra Institute community of practice operations in Budapest, Hungary and
Prof Wemer Olivier, FRF Chair in Maths Education and head of Nelson Mandela Metropoli-
tan University's Govan Mbeki Maths Development Unit.

Benefiting from Tablets

Android tablets and MXit testing provided an iber-modem approach to leaming maths and science for
530 Grade 10 to 12 pupils from 80 previously-disadvantaged schools.

They were exposed to the technology as part of a one-year pilot study linked to Saturday maths and
science “incubator” schools, which were run by Nelson Mandela Metropolitan University's Govan Mbeki
Mathematics Development Unit (GMMDU) in six districts of the Eastern Cape to supplement classroom
instruction, which in many cases is not up to par.

The recent completion of the six schools — which took place in Port Elizabeth, Uitenhage, Humansdarp,
Somerset East, Graaff-Reinet and Cradock — marked the successful end of the pilat study, in which the
cutting-edge technology and support package called TouchTutorTM was implemented in the incubator
schools.

GMMDU has run the constantly-evolving and expanding incubator schools for the past seven years — but
this year was the first that every pupil received a tablet with curriculum-aligned video-based content to
act as a “24/7 personal tutor”. It was also the first year that allowed for independent self-assessment
via MXit.

“It is the first time in South Africa a school like this has been run — it follows global trends in education,”
said GMMDU head Prof Wemer Olivier. The high-tech blended teaching and learning model was
researched and developed by GMMDU and NMML s First Rand Foundation research chair, occupied by
Olivier. “We're aiming to use the latest technology to close the gap between teaching and learning, in
terms of the expectations of the new Generation Z, which & also called the ‘Facebook Generation’ or
the "Screen Generation”.”

The model, which blends different technologies, is not dependent on Intemet access or Windows skills
and its material is "100% aligned” to the new CAPS curmiculum.

In anonymous feedback surveys camied out at the incubator schools, one pupil described the new
technology as a “lifesaver”. "It made leaming fun, with access to information at my fingertips... It was
a valuable friend that was |ifesaving with maths and science.” Another wrote: “The tablet and Touch-
Tutor really helped when | did not understand the teacher, | could just go home and look at the video
of the topic | did not understand. It was a huge advantage and improved my understanding of maths a
lot. Working through past question papers on the tablet also proved very useful.”

Many wrote of improved school marks. “Not only has it helped me but it has also helped my friends,”
wrote another.

Olivier said the use of MXit for assessment was not without its challenges, which were being researched
and addressed. “Essentially, you're taking maths as you see it in a textbook and putting it onto a [mobile
phonge] screen. We're very excited about the possibilities.”

Old exam papers and a glossary of maths and science terms are also included on the MXit app, which
iz open to all learners in the country and not just those attending the incubator schools. “We're aiming
towards a much bigger support system.”

#s part of the pilot, the touch screen tablets were also introduced in Grade 10 dasses at schools in
urban, rural and deep rural areas throughout the region, where research and development is taking
place under the auspices of the FRF chair, and in collaboration with the Department of Basic Education
and the Meraka Institute at the Centre for Scentific and Industrial Research (CSIR). “This research will
n:r.intinue for the next two years to determine the impact of the model on leamer performance,” said
Dlivier.

The techno-blended teaching and learming model is also being utilised in accredited skills development
programmes for teachers.



